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Toshiki Suiomi*, Yong Mun CHoOI**, and Miyoji SUGIURA¥:
Occurrence and Host Range of Sickle Hare’s Ear
(Bupleurum falcatum 1..) Yellows in Japan

Abstract

In 1979, a disease of sickle hare’s ear (Bupleurum falcatum L.)', characterized by the
symptoms of yellows, stunting of the plants, and sometimes witches’ broom, was observed
in Sakai Town, Fukui Prefecture in Japan. Electron microscopic studies revealed the
presence of a large number of pleomorphic mycoplasma-like organisms (MLOs) in the
sieve tubes of diseased plants collected from the field, whereas no MLOs were found in
the control plants, Of the two leafhoppers, Nephoteitixz cincticeps Uhler and Macrosteles
orientalis Virbaste tested, only M. orientalis was found to transmit the disease. The host
range of the disease was tested by allowing infective leafhopper vectors to feed on 117
species of plants belonging to 31 families. Among these, 62 species of plants belonging 21
families was infected, including spinach, turnip, radish, Chinese cabbage, eggplant, Nicotiana
glutinosa, onion, welsh onion, lettuce, garland chrysanthemum, carrot, parsley, water
dropwort, Japanese hone wort, white gourd, pea, broad bean, white clover, pumpkin and
sesame. Out of the experimentally infected species of plant MLOs were recovered from
52 species belonging to 20 families by back inoculation to Japanese hone wort seedlings.

(Received September 24, 1982)
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Table 1. Host range of sickle hare’s ear yellows
No. of infected .
G N - R
Aizoaceae
Tetragonia expansa 7/10 LL, St. + 0/5»
Amarantheaceae
Celosia cristata 5/5 VC, LC, St. + 2/10
Apocynaceae
Lochnera rosea 8/8 VC, St, WB. + 4/6
Boraginaceae
Myosotis scorpioides 4/6 Y, St. WB. 5/12
Caryophyllaceae
Dianthus barbatus 4/4 Y, St. + 4/6
Dianthus superbus 3/3 Y, St. 7/9
Gypsophila elegans 3/7 St, WB, 2/2
Silene Armeria 4/4 Y, St. + 5/10
Chenopodiaceae
Spinacia oleracea 4/4 Y, St, WB. + 2/25
Compositae
Bellis perennis 2/4 St, WB. + 6/10
Bidens frondosa 2/6 Y, St. 12/12
Calendura officinalis 6/8 VC, St, Y. + 4/8
Callistephus chinensis 2/4 Y, St, Phyl. 6/8
Chrysanthemum coronarium 4/4 St, WB, Y. + 6/10
Cosmos bipinnatus 3/3 Y, St. + 3/3
Galinsoga ciliata 5/6 St, WB. + 10/10
Lactuca dentata 2/2 Y, St. 3/4
Lactuca sativa 6/6 Y, St, Ne. + 6/6
Senecio vulgaris 2/2 St, Y. 2/10
Sonchus oleraceus 8/10 St, WB. + 10/10
Tagetes erecta 4/4 Y, St. 6/10
Cucurbitaceae
Benincasa cevifera 2/10 St, Y. + 0/5
Cucurbita moschata 4/10 Y, St, + 0/15
Cucurbita pepo 4/6 Y, St, + 3/8
Cruciferaceae
Brassica campestris
Chinese cabbage 2/6 Y, St. + 0/15
Pak-choi 2/6 LC, St. 2/8
Turnip 8/12 St, Rug. + 3/10
Brassica juncea 3/6 St, Rug. + 8/10
Capsella Bursa-pastoris 5/6 St, WB. + 4/12
Cardamine flexuosa 3/4 St, WB. + 3/10
Raphanus sativus 5/8 St, WB, + 4/10
Labiatae
Perilla fruteacens 2/6 LC, Rug. + 2/12
Perilla ocymoides 2/6 LC, Rug. + 2/11
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Table 1. (Continued)

No. of infected :
Test plants inglcallﬁ;ié g(;)'laolfts syl\rﬁ?)ltrcl)ms” 1:)§e§71r11%e in(?c?ﬁgtion

Leguminosae

Astragalus sinicus 4/4 St, WB. + 4/8»

Lupinus lutenus 2/3 Y, St. 1/10

Pisum sativum 4/5 St, Y. + 2/10

Trifolium repens 4/15 St, WB. Red. 4/10

Vicia faba 3/5 Y, St, Nc. + 3/8
Liliaceae

Allium cepa 5/7 Y, St. + 1/24

Allium fistulosum 10/10 Y, St. + 2/30

Allium Schoenoprasum 3/5 Y, St. + 0/17
Oenotheraceae

Godetia amoena 4/4 St, Red. + 9/10
Papaveraceae

Eschscholzia california 6/6 St, WB, 7/7

Paparver Rhoeas 4/4 Y, St. + 3/6
Pedaliaceae

Sesamum indicum 4/10 St, LC, Phyl. + 0/24
Polemoniaceae

Phlox Drummondii 3/6 Y, St. 4/10
Polygonaceae

Rumex Acetosa 2/2 LL, WB. 5/10
Ranunculaceae

Acquilegia flabellata 1/4 St, Y. 2/10

Ranunculus sceleratus 4/4 St, WB. + 8/8
Scrophulariaceae

Digitalis purpurea 3/4 Y, St. + 0/20

Torenia fournieri 6/6 Y, St. + 8/10
Solanaceae

Datura stramonium 4/6 VC, Y, St. + 7/9

Nicotiana glutinosa 4/5 VC, Y, WB. + 0/5

Nicotiana rustica 2/4 LC, Phyl. 3/5

Petunia hybrida 4/4 Y, St, B, + 0/5

Solanum melongena 18/27 St, LC. 0/10
Umbelliferae

Apium graveolens 2/5 Y, St, WB. + 6/10

Bupleurum falcatum 12/25 Y, St. LC. + 5/6

Cryptotaenia japonica 18/20 Y, WB. + 10/10

Daucus carota 4/4 Y. WB, Red. + 6/10

Oenenthe stolowifera 3/3 Y, St, Red. + 2/3

Petroselinum crispum 2/10 Y. 5/8

a) LL: Little leaf, St.: Stunting of the plant, VC: Vein-clearing, LC: Leaf curl, WB: Witches’ broom,
Y : Yellows, Phyl: Phyllody, Nc: Necrosis, Rug: Rugose, Red: Redish of leaf.
b) No. of infected plants/No. of inoculated plants.
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Table 2. Unsusceptible plants to sickle hare’s ear yellows

Families Plant species
Amaranthaceae Gomphrena globosa
Araliaceae Aralia cordata
Campanulaceae Adenophora triphyya, Platycodon grandiflorum
Caryopyllaceae Dianthus caryophyllus
Chenopodiaceae Chenopodium album, Beta vulgaris var, rubra
Compositae Arctium  Lappa, Carhtamus tinctorius, Chrysanthemum wmorifolium, Helianthus

annuus, Patasites japonicus, Zinnia elegans
Convolvulaceae Ipomoea Batatas, Pharbitis Nil
Cruciferae Brassica japonica, B. oleracea var, botrytis, B, oleracea var. gemmifera, Matthiola
incana
Cucurbitaceae Capsicum annuum, Citrullus vulgaris, Cucumis melo, C. sativus, Cucurbita maxima,
Lagenaria siceraria, Luffa cylindrica, Mowoordica charantia
Euphorbiaceae Ricinus communis
Geraniaceae Geranium nepalense, Pelargonium roseum
Gramineae Hordeum vulgaris var. hexastichon, Oryzae sativa, Panicum crus-galli, Setaria
viridis, Zea mays
Labiatae Marjorana hortensis, Salvia splendens
Leguminosae Arachis hypogaea, Cassia occidentalis, C. Tora, Phaseolus angularis, Trifolium
hybridum, T, pratense

Liliaceae Asparagus officinalis
Malvaceae Abelmoschus esculentus, Gossypinum indicum
Plantaginaceae Plantago asistica
Polygonaceae Ligusticum acutilobum
Solanaceae Lycopersicon esculentum, Nicotiana tabacum ‘Bright Yellow’, Physalis Alkekengi,

. Solanum. tuberosum
Umbelliferae Ligusticum acutilobum
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Explanation of Plates

Plate I.
Fig. 1. A sickle hare’s ear plant infected with sickle hare’s ear yellows showing stunting of
the plant and witches’ broom,
Fig. 2. Mpycoplasma-like organisms in a phloem element of diseased plant leaf infected with
sickle hare’s ear yellows (x20,000),
Plate II.

Fig. 3-22. Symptoms of infected plants with sickle hare’s ear yellows.
Fig. Stunting and yellows on Dianthus barbatus.
Yellows and witches’ broom on Cryptotaenia japonica.
Yellows and stunting on Cucurbita moschata.
Stunting, yellows, and witches’ broom on Lactuca sativa.
Witches’ broom on Spinacia oleracea.
Stunting and deformation of leaves on Brassica campestris (Turnip).
Cardamine flexuosa of infected plant (D) showing stunting and witches’ broom
symptoms and healthy one (H).
10. Deformation and leaf curl on Solanum melongena,
Plate IIIL.
11. Stunting on Bewmincasa cerifera.
12. Witches’ broom on Sonchus oleraceus.
13, Stunting and witches’ broom on Chrysanthemum coronarium,
14, Witches’ broom and phyllody on Nicotiana glutinosa.
15. Phyllody on Callistephus chinensis,
16, Rugose on Sesamum indicum.
Plate IV.
17, Stunting, yellows, and witches’ broom on Daucus carota.
18. Yellows and stunting, and deformation of bulb on Allium cepa.
19. Stunting, and leaf curl on pisum sativum,
20, Witches’ broom on Eschscholizia carifornia.
21, Witches’ broom on Raphanus sativus.
22, Phyllody on Allium fistulosum.
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Plate I
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Plate II
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Plate III




238

Plate IV
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